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(57) ABSTRACT

Embodiments of the present invention disclose methods and
apparatuses for dynamically triggering an uplink sounding
reference signal for a carrier aggregation system, methods
and apparatus for transmitting an uplink sounding reference
signal for a carrier aggregation system. One embodiment
discloses a method for dynamically configuring an uplink
sounding reference signal for a carrier aggregation system,
wherein an uplink schedule in the system comprises an SRS
request field. The method comprises: pre-assigning mapping
relationships between different values of the SRS request in
the uplink schedule and joint coding of a carrier aggregation
parameter and at least one user-specific RSR parameters, the
carrier aggregation parameter indicating one or more carrier
components; determining the carrier aggregation parameter
and the at least one user-specific SRS parameter; assigning
values to the SRS request field in the uplink schedule based on
the pre-assigned mapping relationships, the determined car-
rier aggregation parameter and the at least one user-specific
SRS parameter; transmitting the uplink schedule.
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1
METHOD AND APPARATUS FOR
TRIGGERING AND TRANSMITTING UPLINK
SOUNDING REFERENCE SIGNAL

FIELD OF THE INVENTION

The present invention relates to a carrier aggregation sys-
tem, and in particular, relates to a method and an apparatus for
dynamically triggering an aperiodic uplink sounding refer-
ence signal for a carrier aggregation system and a method and
an apparatus for transmitting an aperiodic uplink sounding
reference signal for a carrier aggregation system.

DESCRIPTION OF THE RELATED ART

In a communication system, for example, LTE and its
further evolution system, it is required to determine a channel
quality using an uplink sounding reference signal SRS, so as
to perform frequency selective scheduling over uplink.
Uplink sounding reference signals between different users
need maintaining orthogonal or approximately orthogonal so
as to obtain a more accurate channel quality sounding result,
thereby further affecting uplink scheduling, or even system
performance.

The current LTE Rel-8 proposes periodic SRS triggering,
as well as assigning configuration parameters for periodic
SRS triggering by RRC signaling. However, RRC signaling is
a high-level signaling, whose cycle is rather long, for
example, a level of 15 ms. This periodic SRS triggering
mechanism always cannot keep up with the change speed of
channel condition, user configuration, and carrier component
in a system, such that the periodic SRS triggering mechanism
cannot satisfy the demands of LTE-A Rel-10 resource sched-
uling. Therefore, it is desirable for aperiodic SRS triggering.

With further evolution of LTE, a carrier aggregation tech-
nology is introduced. Compared with the solution of config-
uring one carrier for each cell in the LTE system, each cell in
the further evolution system of LTE may be configured with
multiple carriers that are called component carriers CC, and
each UE may also have multiple CCs to serve it. Conse-
quently, it increases the probability of collision (namely,
impossible to guarantee a good orthogonality) during SRS
transmission between different users.

In the proposition R1-105398 “Resources for Dynamic
SRS Multiplexing,” Samsung Corporation proposes an indi-
rect configuration method for indicating possible states of
some combinations of cyclic shifts CS and transmission
comb offset amounts in aperiodic SRS parameters by borrow-
ing 8 states of unused channel state information (CSI) in a
downlink control information DCI format. However, this
indirect solution has a plurality of problems. When it is
required to schedule uplink shared channel (UL-SCH) data
while triggering an SRS transmission on a same subframe,
this approach of configuring SRS parameters based on bor-
rowing CSI field will cause confliction, because data sched-
uling also needs using the CSI field. Moreover, this configu-
ration method does not take carrier aggregation CA into
account. If it is requested in a subframe to transmit SRS over
aplurality of UL CCs and these UL CCs have no correspond-
ing PUSCH data transmission, then this approach needs addi-
tional uplink schedule (UL grant) for the aperiodic SRS
request. If a plurality of UL schedules with respect to aperi-
odic SRS requests for different UL CCs are transmitted in a
plurality of consecutive subframes, SRS transmission delay
on respective UL CCs will be significantly increased. On the
other hand, if an aperiodic SRS triggering in an uplink sched-
ule is inflexibly interpreted to be directed to all configured
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2

multiple UL CCs, then all UL CCs will perform aperiodic
SRS transmission, even some of the UL CCs actually do not
need the SRS transmission, which may incur additional SRS
transmission overhead.

Therefore, it is desirable to provide a dynamic triggering
solution for an effective uplink sounding reference signal
SRS which is adapted for a carrier aggregation system.

SUMMARY OF THE INVENTION

In view of the problems existing in the prior art, embodi-
ments of the present invention provide methods and appara-
tuses for dynamically triggering an aperiodic uplink sounding
reference signal for a carrier aggregation system.

According to one embodiment of the present invention,
there is provided a method of dynamically triggering an ape-
riodic uplink sounding reference signal SRS for a carrier
aggregation system, wherein an uplink schedule in the system
comprises an SRS request field, the method comprising:

pre-assigning mapping relationships between different
values of the SRS request field in the uplink schedule and
joint coding of a carrier aggregation parameter and at least
one user-specific SRS parameter, the carrier aggregation
parameter indicating one or more carrier component;

determining the carrier aggregation parameter and the at
least one user-specific SRS parameter;

assigning values to the SRS request field in the uplink
schedule based on the pre-assigned mapping relationships,
the determined carrier aggregation parameter, and the at least
one user-specific SRS parameter;

transmitting the uplink schedule.

According to another embodiment of the present invention,
there is provided a method of transmitting an aperiodic uplink
sounding reference signal SRS for a carrier aggregation sys-
tem, wherein an uplink schedule in the system comprises an
SRS request field, the method comprising:

pre-assigning mapping relationships between different
values of the SRS request field in an uplink schedule and joint
coding of a carrier aggregation parameter and at least one
user-specific SRS parameter, the carrier aggregation param-
eter indicating one or more carrier component;

receiving the uplink schedule;

de-mapping the SRS request field in the received uplink
schedule based on the pre-assigned mapping relationships so
as to determine the carrier aggregation parameter and at least
one user-specific SRS parameter that are used in transmitting
the SRS field.

According to a further embodiment of the present inven-
tion, there is provided an apparatus for dynamically trigger-
ing an aperiodic uplink sounding reference signal SRS for a
carrier aggregation system, wherein an uplink schedule in the
system comprises an SRS request field, the apparatus com-
prising:

first pre-assigning means configured to pre-assign map-
ping relationships between different values of the SRS
request field in the uplink schedule and joint coding of a
carrier aggregation parameter and at least one user-specific
SRS parameter, the carrier aggregation parameter indicating
one or more carrier components;

first determining means configured to determine the carrier
aggregation parameter and the at least one user-specific SRS
parameter,

first value assigning means configured to assign a value to
the SRS request field in the uplink schedule based on the
pre-assigned mapping relationships, the determined carrier
aggregation parameter, and the at least one user-specific SRS
parameter,
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first transmitting means configured to transmit the uplink
schedule.

According to a further embodiment of the present inven-
tion, there is provided a method of dynamically triggering an
aperiodic uplink sounding reference signal SRS for a carrier
aggregation system, wherein an uplink schedule in the system
comprises a 1-bit SRS request field and a carrier indicator CIF
field, the method comprising:

pre-assigning mapping relationships between different
values of the SRS request field and of the CIF field in the
uplink schedule and a carrier aggregation parameter, the car-
rier aggregation parameter indicating one or more carrier
components;

determining the carrier aggregation parameter;

assigning a value to the SRS request field in the uplink
schedule based on the pre-assigned mapping relationships
and the determined carrier aggregation parameter;

transmitting the uplink grant.

According to another embodiment of the present invention,
there is provided a method for transmitting an aperiodic
uplink sounding reference signal SRS for a carrier aggrega-
tion system, wherein an uplink schedule in the system com-
prises a 1-bit SRS request field and a CIF field, the method
comprising:

pre-assigning mapping relationships between different
values of the SRS request field and of the CIF field in the
uplink schedule and a carrier aggregation parameter, the car-
rier aggregation parameter indicating one or more carrier
components;

receiving the uplink schedule;

de-mapping the received uplink schedule based on the
pre-assigned mapping relationships so as to determine the
carrier aggregation parameter that is used for transmitting
SRS.

According to another embodiment of the present invention,
there is provided an apparatus for dynamically triggering an
aperiodic uplink sounding reference signal SRS for a carrier
aggregation system, wherein an uplink schedule in the system
comprises a 1-bit SRS request field and a CIF field, the
apparatus comprising:

second pre-assigning means configured to pre-assign map-
ping relationships between different values of the SRS
request field and of the CIF field in the uplink schedule and a
carrier aggregation parameter, the carrier aggregation param-
eter indicating one or more carrier components;

second determining means configured to determine the
carrier aggregation parameter;

second value assigning means configured to assign a value
to the SRS request field in the uplink schedule based on the
pre-assigned mapping relationships and the determined car-
rier aggregation parameter;

second transmitting means configured to transmit the
uplink schedule.

According to another embodiment of the present invention,
there is provided an apparatus for transmitting an aperiodic
uplink sounding reference signal SRS for a carrier aggrega-
tion system, wherein an uplink schedule in the system com-
prises a 1-bit SRS request field and a CIF field, the apparatus
comprising:

fourth pre-assigning means configured to pre-assign map-
ping relationships between different values of the SRS
request field and of the CIF field in the uplink schedule and a
carrier aggregation parameter;
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4

receiving means configured to receive the uplink schedule;

de-mapping means configured to de-map the received
uplink schedule based on the pre-assigned mapping relation-
ships so as to determine the carrier aggregation parameter that
is used for transmitting SRS.

BRIEF DESCRIPTION OF THE DRAWINGS

Through reading the following detailed depiction on the
non-limiting embodiments with reference to the accompany-
ing drawings, the other features, objectives, and advantages
of the present invention will become more apparent.

FIG. 1 illustrates a flow chart of a method of dynamically
triggering an aperiodic uplink sounding reference signal SRS
for a carrier aggregation system according to one embodi-
ment of the present invention;

FIG. 2 illustrates a flow chart of a method of transmitting an
aperiodic uplink sounding reference signal SRS for a carrier
aggregation system according to one embodiment of the
present invention;

FIG. 3 illustrates a block diagram of an apparatus for
dynamically triggering an aperiodic uplink sounding refer-
ence signal SRS for a carrier aggregation system according to
one embodiment of the present invention;

FIG. 4 illustrates a block diagram of an apparatus for
transmitting an aperiodic uplink sounding reference signal
SRS for a carrier aggregation system according to one
embodiment of the present invention;

FIG. 5 illustrates a flow chart of a method of dynamically
triggering an aperiodic uplink sounding reference signal SRS
fora carrier aggregation system according to another embodi-
ment of the present invention;

FIG. 6 illustrates a flow chart of a method of transmitting an
aperiodic uplink sounding reference signal SRS for a carrier
aggregation system according to a further embodiment of the
present invention;

FIG. 7 illustrates a block diagram of an apparatus for
dynamically triggering an aperiodic uplink sounding refer-
ence signal SRS for a carrier aggregation system according to
another embodiment of the present invention; and

FIG. 8 illustrates a block diagram of an apparatus for
transmitting an aperiodic uplink sounding reference signal
SRS for a carrier aggregation system according to another
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, the specific embodiments according to the
present invention will be described with reference to the
accompanying drawings.

Embodiments of the present invention solve the pending
problems with respect to aperiodic SRS triggering in the
RAN1-#62bis meeting.

Aperiodic SRS triggering by using an uplink schedule has
been proposed on the RAN1-#62bis meeting. The uplink
schedule may employ the downlink control information
(DCI) format 4 or the DCI format 0. It has been agreed that
when the uplink schedule employs the DCI format 4, a 2 or
3-new-bit SRS request field is used for aperiodic SRS
dynamic triggering. One state of the 2 or 3 new bits indicates
not activating the aperiodic SRS. The 2 or 3 new bits may
otherwise indicate aperiodic SRS transmission parameters of
3 groups or 7 groups of RRC configurations, respectively. On
this meeting, it was also agreed that when the uplink schedule
employs the DCI format 0, a 1-new-bit (configured by RRC)
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SRS request field indicates activating the aperiodic SRS. In a
UE common search space, activation of the aperiodic SRS is
not supported.

It was also agreed on the RAN 1-#62 meeting that a cell-
specific SRS configuration parameter is not only applied for
periodic sounding, but also for aperiodic sounding. However,
for a UE-specific SRS configuration parameter (such as SRS
bandwidth, SRS frequency domain starting position, SRS
transmission comb offset, and SRS cyclic shift), the periodic
SRS and aperiodic SRS may be different.

However, on that meeting, it was not proposed yet how to
use these limited bits to configure various parameters of ape-
riodic SRS, and further the specialty of carrier aggregation
system was not taken into account.

Based on the above provisions, embodiments of the present
invention propose a solution of configuring a set of reason-
able and efficient parameters for dynamical aperiodic SRS

10
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6
of RRC signaling. Thus, the SRS parameters may be quickly

adjusted and the SRS transmission flexibility may be
improved.

The key SRS parameters as taken into consideration in the
present invention comprise indicating to trigger the aperiodic
SRS carrier aggregation (CA) parameters of which UL CCs.
The key SRS parameters as taken into account in the present
invention may further comprise at least one of the following
parameters: SRS time interval parameter, SRS transmission
comb offset parameter, SRS frequency domain hopping
switch, cyclic shift index offset parameter, etc.

The meanings of SRS time interval, SRS transmission
comb offset, and cyclic shift index are identical to the mean-

ings of the same parameters in Rel-8, which, referring to
Table 1, will not be further illustrated here.

TABLE 1

Rel_8 UE-Specific Periodic SRS Parameters

SRS parameters

Bit number Parameter description

srsBandwidth 2 SRS bandwidth

frequencyDomainPosition 5 SRS frequency domain position

srsHoppingBandwidth 2 SRS frequency domain hopping size

duration 1 SRS time interval, indicating whether it is a single
SRS or a periodic SRS. Note: eNB may require a
single SRS transmission from UE or require the UE
to periodically transmit SRS till the end

srsConfigurationlndex 10 Srs configuration index, the cycle for UE to transmit
SRS and the SRS subframe offset amount during a
period of time

transmissionComb 1 SRS transmission comb offset amount

s
NSRS

Note: SRS may be transmitted on odd combs or even
combs, corresponding to offset O or 1 respectively.

3 Cyclic shift index
Note: each SRS comb supports 8 (with equal interval)
cyclic time shift; the cyclic time shift of each UE is
independently configured.

triggering in the carrier aggregation system based on the 2 or
3 new bits in the DCI format 4. The present invention further
provides a solution of dynamically configuring an aperiodic
SRS parameter based on the 1 new bit and the carrier indicator
(CIF) in the DCI format 0. The present invention mainly
considers user-specific SRS parameters. For the sake of sim-
plicity, SRS parameters refer to user-specific SRS param-
eters, unless otherwise indicated.

The solutions of the embodiments of the present invention
may achieve a tradeoff between the flexibility of aperiodic
SRS transmission and limited [.1/L.2 control signaling.

The basic concept of the embodiments of the present inven-
tion is to configure key parameters in user-specific aperiodic
SRS parameters or a combination thereof by using a limited-
bit SRS request field in an uplink schedule in order to provide
the flexibility of SRS configuration. Other user-specific ape-
riodic parameters may be pre-assigned with fixed values, or
configured identically or differently with respect to each CC
by RRC signaling, or configured by borrowing unused reserv-
ing states of other control fields in the uplink schedule. How-
ever, these borrowed reserving states should not affect con-
ventional UL CH data transmission. Because the uplink
schedule is [.1/1.2 control signaling, its executing speed is fast
at a level of 1 ms which is far higher than the executing time
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The SRS frequency domain hopping switch indicates
whether the SRS is transmitted over the entire frequency
domain or transmitted by hopping. It may be used in combi-
nation with the parameter of SRS frequency domain hopping
size.

The SRS cyclic shift index offset amount (CSoffset) indi-
cates the offset amount of cyclic shift index.

Hereinafter, solutions of configuring aperiodic SRS
parameters using the limited bits in DCI format 4 and O will be
described hereinafter.

2 New Bits in the DCI Format 4 are Used for Aperiodic SRS
Triggering

Inthis scenario, 2 bits may indicate 4 states. In additional to
no SRS triggering (namely, state 0), only 3 states with SRS
triggering may be configured. Embodiments of the present
invention propose assigning a value to a 2-bit SRS request
field by using joint coding of CA and some specific combi-
nations of other parameters. Hereinafter, examples of some
combinations are provided.

Solution 1: CA+SRS Time Interval

For example, the mapping relationships of joint coding
may be specified below:

state 0: no SRS triggering;

state 1: triggering one-shot SRS on one UL CC;
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state 2: triggering multi-shot SRS on one UL CC;

state 3: triggering one-shot SRS on all or a subset of con-

figured UL CCs.

Wherein, the parameter of multi-shot SRS may be pre-
defined, which, for example, may be a fixed value, or specifi-
cally configured by RRC signaling.

The advantage of this solution is that multi-shot SRS trig-
gering may be supported.

Solution 2: CA+SRS transmission comb offset amount

For example, the mapping relationships of joint coding
may be specified below:

state 0: no SRS triggering;

state 1: triggering transmission of aperiodic SRS with one

comb offset amount on one UL CC;

state 2: triggering transmission of aperiodic SRS with

another comb offset amount on one UL CC;

state 3: triggering transmission of aperiodic SRS with the

one comb offset amount or the another comb offset
amount on all or a subset of configured ULCCs.

It should be understood that the SRS transmission comb
offset amount may have two values that represent odd comb
or even comb, respectively. Additionally, the one comb offset
amount may be pre-determined or configured by RRC signal-
ing.

In the case of being configured by RRC signaling, the
mapping relationships of joint coding may be specified
below:

for example, the mapping relationship of joint coding may
be specified below:

state 0: no SRS triggering;

state 1: triggering aperiodic SRS with a comb that is con-

figured by RRC signaling on one UL CC;

state 2: triggering aperiodic SRS with a comb+1 that is

configured by RRC signaling on one UL CC;

state 3: triggering aperiodic SRS with a comb that is con-

figured by RRC signaling on all or a subset of configured
UL CCs.

When the comb configured by RRC signaling is odd comb/
even comb, comb+1 configured by the RRC signaling repre-
sents even comb/odd comb.

An advantage of this solution is that it is easily configured
such that the SRSs on different users (or UL CCs) will not
conflict.

Solution 3: CA+SRS frequency domain hopping switch

the mapping relationships of joint coding may be specified
below:

state 0: no SRS triggering;

state 1: triggering aperiodic SRS with frequency domain

hopping on one UL CC;

state 2: triggering aperiodic SRS without frequency

domain hopping on one UL CC;

state 3: triggering aperiodic SRS with/without frequency

domain hopping on all or a subset of configured UL CCs.

Solution 4: CA+SRS cyclic shift (CS)

the mapping relationships of joint coding may be specified
below:

state 0: no SRS triggering;

state 1: triggering aperiodic SRS with CS being offset O per

the RRC-configured CS index on one UL CC;

state 2: triggering aperiodic SRS with CS being offset+1

per the RRC-configured CS index on one UL CC;

state 3: triggering aperiodic SRS with CS per the RRC-

configured CS index on all or a subset of configured UL
CCs.

It should be understood that in the above mapping relation-

ships, the CS index offset amount may be pre-assigned, for
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8

example, a fixed value 4, or configured with the same or
different offset amount with respect to each UL CC by RRC
signaling.

Alternatively, the CS index corresponding to each state in
the above mapping relationships may not be configured by
RRC signaling, but may be a fixed value. For example, the
mapping relationships may be specified below:

state 0, no SRS triggering;

state 1: triggering aperiodic SRS with a CS index being 0

on one UL CC;

state 2: triggering aperiodic SRS with a CS index being 4

on one UL CC;

state 3: triggering aperiodic SRS with a CS index being 0

on all or a subset of configured UL CCs.

An advantage of solution 4 is that it may be easily config-
ured such that SRSs on different users (or UL CCs) have
different CSs, and thus there would be a good orthogonality
and no conflict will be incurred.

It should be understood that although the above has speci-
fied 4 kinds of combinations between CA and other param-
eters and some exemplary mapping relationships, based on
the above teaching, other combinations between CA and
other parameters, as well as other mapping relationships, may
also be contemplated.

3 New Bits in the DCI Format 4 are Used for Aperiodic SRS
Triggering.

Inthis scenario, 3 bits may indicate 8 states. In additional to
no SRS triggering (namely, state 0), only 7 states with SRS
triggering may be configured. Embodiments of the present
invention propose assigning a value to a 3-bit SRS request
field by using joint coding of CA and some specific combi-
nations of other parameters. Hereinafter, examples of some
combinations are provided.

Solution 5: CA+SRS time interval+SRS transmission
comb offset amount

the mapping relationships of joint coding may be specified
below:

state 0: no SRS triggering;

state 1: triggering transmission of one-shot SRS with one

comb offset amount on one UL CC;

state 2: triggering transmission of one-shot SRS with

another comb offset amount on one UL CC;

state 3: triggering transmission of multi-shot SRS with one

comb offset amount on one UL CC;

state 4: triggering transmission of multi-shot SRS with

another comb offset amount on one UL CC;

state 5: triggering one-shot SRS on all or a subset of con-

figured UL CCs, where the comb offset amount con-
forms to the same amount as configured by RRC signal-
mg;

state 6: triggering one-shot SRS on all or a subset of con-

figured UL CCs, where the comb offset amounts con-
form to different amounts respectively configured by
RRC signaling;—state 7: triggering multi-shot SRS on
all or a subset of configured UL CCs, where the comb
offset amounts conform to same or different amounts
respectively configured by RRC signaling;

It should be understood that, the parameters of multi-shot
SRS may be pre-defined, for example, they may be fixed
values or specifically configured through RRC signaling.

In the above mapping relationships, the SRS transmission
comb offset amounts as indicated by respective states may be
predetermined, or configured by RRC signaling. Alterna-
tively, one comb offset amount in the above mapping rela-
tionships may be pre-assigned as an odd comb, while the
other is pre-assigned as an even comb. Or, these SRS trans-
mission comb offset amounts may be configured by RRC
signaling, instead of being fixed as odd combs or even combs.
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For example, one comb offset amount in the above mapping
relationships may be replaced with a comb configured by
RRC, while the other comb offset amount is accordingly
different from the comb that is configured by RRC.

Solution 6: CA+SRS cyclic shift

the mapping relationships of joint coding may be specified
below:

state 0: no SRS triggering;

state 1: triggering aperiodic SRS with CS per the RRC-

configured CS index on one UL CC;

state 2: triggering aperiodic SRS with CS being offset+2

per the RRC-configured CS index on one UL CC;

state 3: triggering aperiodic SRS with CS being offset+4

per the RRC-configured CS index on one UL CC;

state 4: triggering aperiodic SRS with CS being offset+6

per the RRC-configured CS index on one UL CC;

state 5: triggering aperiodic SRS with CS being offset+0

per the RRC-configured CS index on all or a subset of
configured UL CCs;

state 6: triggering aperiodic SRS with CS being offset+2

per the RRC-configured CS index on all or a subset of
configured UL CCs;

state 7: triggering aperiodic SRS with CS being offset+4

per the RRC-configured CS index on all or a subset of
configured UL CCs;

Alternatively, in the above mapping relationships, the
RRC-configured CS index may be replaced by a predeter-
mined fixed value, for example, CS index O.

Solution 7: CA+SRS cyclic shift+SRS transmission comb
offset

the mapping relationships of joint coding may be specified
below:

state 0: no SRS triggering;

state 1: triggering transmission of aperiodic SRS with CS

per the RRC-configured CS index and with one comb
offset amount on one UL CC;

state 2: triggering transmission of aperiodic SRS with CS

being offset by one CS offset amount per the RRC-
configured CS index and with one comb offset amount
on one UL CC;

state 3: triggering transmission of aperiodic SRS with CS

per the RRC-configured CS index and with another
comb offset amount that is different from the one comb
offset amount on one UL CC;

state 4: triggering transmission of aperiodic SRS with CS

being offset by one CS offset amount per the RRC-
configured CS index and with another comb offset
amount on one UL CC;

state 5: triggering transmission of aperiodic SRS with CS

per the RRC-configured CS index and with one comb
offset amount on all or a subset of configured UL CCs;
state 6: triggering transmission of aperiodic SRS with CS
being offset by one CS offset amount per the RRC-
configured CS index and with the one comb transmis-
sion amount on all or a subset of configured UL CCs;
state 7: triggering transmission of aperiodic SRS with CS
being offset by one CS offset amount per the RRC-
configured CS index and with the another comb trans-
mission amount on all or a subset of configured UL CCs.

It should be understood that although the above has speci-
fied 3 kinds of combinations between CA and other param-
eters as well as some exemplary mapping relationships, based
on the above teaching, other combinations between CA and
other parameters, as well as other mapping relationships, may
also be contemplated.
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Configuration of Performing Aperiodic SRS Triggering by
Using DCI Format 0

Embodiments of the present invention propose using a
1-new-bit SRS request field to indicate whether to activate
aperiodic SRS. Further, in the embodiments of the present
invention, if no value is assigned to the CIF field in the DCI
format 0, it indicates triggering a set of aperiodic SRSs on
multiple UL CCs. When triggering a set of aperiodic SRSs on
multiple UL CCs, regarding exactly the aperiodic SRS of
which UL CCs are triggered, it may be indicated by the
reserving states of other control fields in the DCI format 0 or
indicated by RRC signaling. If the CIF in DCI format 0 is
assigned a value, then it may indicate only to trigger the
aperiodic SRS on the UL CC assigned by the CIF.

What are described above are several solutions of config-
uring key parameters in user-specific aperiodic SRS param-
eters or a combination thereof by using a limited-bit SRS
request field in an uplink schedule according to the present
invention. Compared with the RRC-configured SRS param-
eters, the solutions of the present invention are more flexible.
Moreover, the solutions of the present invention take the
scenario of carrier aggregation into account, wherein, at least
one state indicates triggering aperiodic SRS transmission on
one UL CC (namely, the CIF-appointed UI CC) with respect
to UL schedule. Further, another state indicates triggering
aperiodic SRS transmission with respect to all configured UL
CCs or a subset of Ul CCs configured by RRC signaling. It
achieves flexibility between prioritized schedule resource and
SRS parameter configuration.

Additionally, in the several solutions of the present inven-
tion, besides considering carrier aggregate parameters, it fur-
ther considers in priority SRS transmission comb offset
amount and/or SRS cyclic shift parameters in the uplink
schedule. Thus, the combs and cyclic shift indexes as used for
SRS transmission may be timely changed as required, thereby
avoiding conflicts between different users.

Hereinafter, methods of dynamically triggering an aperi-
odic uplink sounding reference signal SRS for a carrier aggre-
gation system, methods of transmitting an aperiodic uplink
sounding reference signal SRS for a carrier aggregation sys-
tem, and corresponding apparatuses will be described in
detail with reference to the following drawings.

FIG. 1 illustrates a flow chart of a method of dynamically
triggering an aperiodic uplink sounding reference signal SRS
for a carrier aggregation system according to the embodi-
ments of the present invention. The uplink schedule in the
system includes an SRS request field. As illustrated in FIG. 1,
at step 101, mapping relationships between different values
of the SRS request field in the uplink schedule and joint
coding of a carrier aggregation parameter and at least one
user-specific SRS parameter are pre-assigned. At step 102,
the carrier aggregation parameter and the at least one user-
specific SRS parameter are determined. At step 103, values
are assigned to the SRS request field in the uplink schedule
based on the pre-assigned mapping relationships, the deter-
mined carrier aggregation parameter, and the at least one
user-specific SRS parameter. At step 104, the uplink schedule
is transmitted.

According to one embodiment of the present invention, the
SRS request field is of 2 bits or 3 bits.

According to one embodiment of the present invention, the
at least one user-specific SRS parameter is one or two of the
following parameters:

SRS time interval, SRS transmission comb offset amount,
SRS frequency domain hopping switch, cyclic shift index
offset amount.
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According to one embodiment of the present invention, the
at least one user-specific SRS parameter is SRS time interval,
wherein the SRS request field is of 2 bits, and the four differ-
ent values of the SRS request field are mapped as follows,
respectively:

no SRS triggering;

triggering one-shot SRS on one UL CC;

triggering multi-shot SRS on one UL CC;

triggering one-shot SRS on all or a subset of configured UL
CCs.

Alternatively, the four different values of the SRS request
field may also be mapped as:

no SRS triggering;

triggering one-shot SRS on one UL CC;

triggering multi-shot SRS on one UL CC;

triggering multi-shot SRS on all or a subset of configured
UL CCs.

According to one embodiment of the present invention, the
at least one user-specific SRS parameter is SRS transmission
comb offset, wherein the SRS request field is of 2 bits, and the
four different values of the SRS request field are mapped as
follows, respectively:

no SRS triggering;

triggering transmission of aperiodic SRS with one comb
offset amount on one UL CC,

triggering transmission of aperiodic SRS with another
comb offset amount that is different from the one comb offset
amount on one UL CC;

triggering transmission of aperiodic SRS with one comb
offset amount on all or a subset of configured multiple UL
CCs.

Alternatively, the four different values of the SRS request
field are also mapped as:

no SRS triggering;

triggering transmission of aperiodic SRS with one comb
offset amount on one UL CC,

triggering transmission of aperiodic SRS with another
comb offset amount that is different from the one comb offset
amount on one UL CC;

triggering transmission of aperiodic SRS with the another
comb offset amount on all or a subset of configured multiple
UL CCs.

Wherein, the one comb offset amount may be pre-deter-
mined or configured by RRC signaling.

According to one embodiment of the present invention, the
at least one user-specific SRS parameter is SRS frequency
domain hopping switch, wherein the SRS request field is of 2
bits, and the four different values of the SRS request field are
mapped as follows, respectively:

no SRS triggering;

triggering aperiodic SRS with frequency domain hopping
on one UL CC;

triggering aperiodic SRS without frequency domain hop-
ping on one UL CC;

triggering aperiodic SRS with/without frequency domain
hopping on all or a subset of configured UL CCs.

According to one embodiment of the present invention, the
at least one user-specific SRS parameter is SRS cyclic shift
index CS offset amount, wherein the SRS request field is of 2
bits, and the 4 different values of the SRS request field are
mapped as follows, respectively:

no SRS triggering;

triggering aperiodic SRS with CS per the RRC-configured
CS index on one UL CC;

triggering aperiodic SRS with CS being offset by one CS
offset amount per the RRC-configured CS index on one UL
CC,
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triggering aperiodic SRS with CS per the RRC-configured
CS index on all or a subset of configured UL CCs.

Alternatively, the four different values of the SRS request
field may also be mapped as:

no SRS triggering;

triggering aperiodic SRS with CS per RRC-configured CS
index on one UL CC;

triggering aperiodic SRS with CS being offset by one CS
offset amount per the RRC-configured CS index on one UL
CC,

triggering aperiodic SRS with CS being offset by one CS
offset amount per the RRC-configured CS index on all or a
subset of configured multiple UL CCs.

According to one embodiment of the present invention, the
at least one user-specific SRS parameter is SRS time interval
and SRS transmission comb offset, wherein the SRS request
field is of 3 bits, and the eight different values of the SRS
request field are mapped as follows, respectively:

no SRS triggering;

triggering transmission of one-shot SRS with one comb
offset amount on one UL CC;

triggering transmission of one-shot SRS with another
comb offset amount that is different from the one comb offset
amount on one UL CC;

triggering transmission of multi-shot SRS with one comb
offset amount on one UL CC;

triggering transmission of multi-shot SRS with another
comb offset amount on one UL CC;

triggering one-shot SRS on all or a subset of configured
multiple UL CCs, wherein the comb offset amounts corre-
sponding to respective UL CCs conform to the same amount
configured by RRC signaling;

triggering one-shot SRS on all or a subset of configured
multiple UL CCs, wherein the comb offset amounts corre-
sponding to respective UL CCs conform to different amounts
configured by RRC signaling, respectively;

triggering multi-shot SRS on all or a subset of configured
multiple UL CCs, wherein the comb offset amounts corre-
sponding to respective UL CCs conform to the same amount/
different amounts configured by RRC signaling;

According to one embodiment of the present invention, the
at least one user-specific SRS parameter is SRS cyclic shift
index CS offset amount, wherein the SRS request field is of 3
bits, and the eight different values of the SRS request field are
mapped as follows, respectively:

no SRS triggering;

triggering aperiodic SRS with CS being offset 0 per the
RRC-configured CS index on one UL CC;

triggering aperiodic SRS with CS being offset+2 per the
RRC-configured CS index on one UL CC;

triggering aperiodic SRS with CS being offset+4 per the
RRC-configured CS index on one UL CC;

triggering aperiodic SRS with CS being offset+6 per the
RRC-configured CS index on one UL CC;

triggering aperiodic SRS with CS being offset 0 per the
RRC-configured CS index on all or a subset of configured UL
CCs.

triggering periodic SRS with CS being offset 2 per the
RRC-configured CS index on all or a subset of configured UL
CCs;

triggering periodic SRS with CS being offset 4 per the
RRC-configured CS index on all or a subset of configured UL
CCs.

According to one embodiment of the present invention, the
at least one user-specific SRS parameter is SRS cyclic shift
index CS offset amount and SRS transmission comb offset
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amount, wherein the SRS request field is of 3 bits, and the
eight different values of the SRS request field are mapped as
follows, respectively:

no SRS triggering;

triggering transmission of aperiodic SRS with CS per
RRC-configured CS index and with one comb offset amount
on one UL CC;

triggering transmission of aperiodic SRS with CS being
offset by one CS offset amount per the RRC-configured CS
index and with one comb offset amount on one UL CC;

triggering transmission of aperiodic SRS with CS per the
RRC-configured CS index and with another comb offset
amount that is different from the one comb offset amount on
one UL CC;

triggering transmission of aperiodic SRS with CS being
offset by one CS offset amount per the RRC-configured CS
index and with the another comb offset amount on one UL
CC,

triggering transmission of aperiodic SRS with CS per the
RRC-configured CS index and with the one comb offset
amount on all or a subset of configured multiple UL CCs;

triggering transmission of aperiodic SRS with CS being
offset by one CS offset amount per the RRC-configured CS
index and with the one comb offset amount on all or a subset
of configured UL CCs;

triggering transmission of aperiodic SRS with CS being
offset by one CS offset amount per the RRC-configured CS
index and with the another comb offset amount on all or a
subset of configured UL CCs.

FIG. 2 illustrates a flow chart of a method of transmitting an
aperiodic uplink sounding reference signal SRS for a carrier
aggregation system according to one embodiment of the
present invention. The uplink schedule in the system includes
an SRS request field. As illustrated in FIG. 2, at step 201,
mapping relationships between different values of the SRS
request field in the uplink schedule and joint coding of a
carrier aggregation parameter and at least one user-specific
SRS parameter are pre-assigned. At step 202, the uplink
schedule is received. At step 203, the SRS request field in the
received uplink schedule is de-mapped based on the pre-
assigned mapping relationships so as to determine the carrier
aggregation parameters and the at least one user-specific SRS
parameter that are used in transmitting SRS.

According to one embodiment of the present invention, the
SRS request field is of 2 bits or 3 bits.

According to one embodiment of the present invention, the
atleast one user-specific SRS parameter comprises one or two
of the following parameters:

SRS time interval, SRS transmission comb offset amount,
SRS frequency domain hopping switch, cyclic shift index
offset amount.

The mapping relationships between the combinations of
different parameters and the joint coding in FIG. 2 are iden-
tical to the mapping relationships between the combinations
of different parameters and the joint coding as depicted in
FIG. 1. For the sake of simplicity, it will not be described in
details here.

FIG. 3 illustrates a block diagram of an apparatus for
dynamically triggering an aperiodic uplink sounding refer-
ence signal SRS 300 for a carrier aggregation system accord-
ing to one embodiment of the present invention. The appara-
tus 300 may be a base station, an apparatus in the base station,
or an apparatus connected to the base station. For example, it
may be an eNB in an LTE system. The uplink schedule in the
system includes an SRS request field. As illustrated in FIG. 3,
the apparatus 300 comprises first pre-assigning means 301,
first determining means 302, first value assigning means 303,
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and first transmitting means 304. The first pre-assigning
means 301 is configured to pre-assign mapping relationships
between different values of the SRS request field in the uplink
schedule and joint coding of a carrier aggregation parameter
and at least one user-specific SRS parameters. The first deter-
mining means 302 is configured to determine the carrier
aggregation parameter and the at least one user-specific SRS
parameter. The first value assigning means 303 is configured
to assign values to the SRS request field in the uplink schedule
based on the pre-assigned mapping relationships, the deter-
mined carrier aggregation parameter, and the at least one
user-specific SRS parameter. The first transmitting means
304 is configured to transmit the uplink schedule.

According to one embodiment of the present invention, the
atleast one user-specific SRS parameter comprises one or two
of the following parameters:

SRS time interval, SRS transmission comb offset amount,
SRS frequency domain hopping switch, cyclic shift index
offset amount.

The apparatus 300 may be used to implement the method as
illustrated in FIG. 1, wherein the mapping relationships
between the combinations of different parameters and the
joint coding are identical to the mapping relationships
between the combinations of different parameters and the
joint coding as depicted with reference to FIG. 1. For the sake
of simplicity, it will not be described in details here.

FIG. 4 illustrates a block diagram of an apparatus for
transmitting an aperiodic uplink sounding reference signal
SRS 400 for a carrier aggregation system according to one
embodiment of the present invention. The apparatus 400, for
example, may be a user equipment, or a device in the user
equipment. The user equipment, for example, may be a
mobile telephone, a portable computer, etc. The uplink sched-
ule in the system includes an SRS request field. The apparatus
400 comprises third pre-assigning means 401, receiving
means 402, and de-mapping means 403. The third pre-assign-
ing means 401 is configured to pre-assign mapping relation-
ships between different values of the SRS request field in the
uplink schedule and joint coding of a carrier aggregation
parameter and at least one user-specific SRS parameter.
Receiving means 402 is configured to receive uplink sched-
ule. De-mapping 403 is configured to de-map the SRS request
field in the received uplink schedule based on the pre-as-
signed mapping relationships so as to determine the carrier
aggregation parameter used in transmitting the SRS and at
least one user-specific SRS parameter.

The apparatus 400 may be used to implement the method as
illustrated in FIG. 2, wherein the mapping relationships
between the combinations of different parameters and the
joint coding are identical to the mapping relationships
between the combinations of different parameters and the
joint coding as depicted with reference to FIG. 1. For the sake
of simplicity, it will not be described in details here.

FIG. 5 illustrates a flow chart of a method of dynamically
triggering an aperiodic uplink sounding reference signal SRS
fora carrier aggregation system according to another embodi-
ment of the present invention. The uplink schedule in the
system comprises a 1-bit SRS request field and a carrier
indicator CIF field. As illustrated in FIG. 5, at step 501,
mapping relationships between different values of the SRS
request field and of the CIF field in the uplink schedule and a
carrier aggregation parameter are pre-assigned. At step 502,
the carrier aggregation parameter is determined. At step 503,
values are assigned to the SRS request field in the uplink
schedule based on the pre-assigned mapping relationships
and the determined carrier aggregation parameter. At step
504, the uplink schedule is transmitted.
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According to one embodiment of the present invention, the
mapping relationships comprise:

A first value of the SRS request field is mapped as no SRS
triggering;

A second value of the SRS request field in combination
with the CIF field with no values assigned is mapped to
trigger aperiodic SRS on multiple UL CCs.

According to one embodiment of the present invention, the
multiple UL CCs are configured through RRC signaling or
configured through the state of unused other control field in
the uplink schedule.

FIG. 6 illustrates a flow chart of a method of transmitting an
aperiodic uplink sounding reference signal SRS for a carrier
aggregation system according to one embodiment of the
present invention. The uplink schedule in the system com-
prises a 1-bit SRS request field and a CIF field. As illustrated
in FIG. 6, at step 601, mapping relationships between difter-
ent values of the SRS request field and of the CIF field in the
uplink schedule and a carrier aggregation parameter are pre-
assigned. At step 602, the uplink schedule is received. At step
603, the received uplink schedule is de-mapped based on the
pre-assigned mapping relationships so as to determine the
carrier aggregation parameter used in transmitting SRS.

According to one embodiment of the present invention, the
mapping relationships comprise:

A first value of the SRS request field is mapped as no SRS
triggering;

A second value of the SRS request field in combination
with the CIF field with no values assigned is mapped to
trigger aperiodic SRS on multiple UL CCs.

According to one embodiment of the present invention, the
multiple UL CCs are configured through RRC signaling or
configured through the state of unused other control field in
the uplink schedule.

FIG. 7 illustrates a block diagram of an apparatus 700 for
dynamically triggering an aperiodic uplink sounding refer-
ence signal SRS for a carrier aggregation system according to
one embodiment of the present invention. The apparatus 700
may be a base station, an apparatus in the base station, or an
apparatus connected to the base station. For example, it may
be an eNB in an LTE system. The uplink schedule in the
system comprises a 1-bit SRS request field and a CIF field.
The apparatus 700 comprises first pre-assigning means 701,
second determining means 702, second value assigning
means 703, and second transmitting means 704. The first
pre-assigning means 701 is configured to pre-assign mapping
relationships between different values of the SRS request
field and of the CIF field in the uplink schedule and a carrier
aggregation parameter. The second determining means 702 is
configured to determine the carrier aggregation parameter.
The second value assigning means 703 is configured to assign
values to the SRS request field in the uplink schedule based on
the pre-assigned mapping relationships and the determined
carrier aggregation parameter. The second transmitting
means 704 is configured to transmit the uplink schedule.

The apparatus 700 may be configured to implement the
method as illustrated in FIG. 5, wherein the mapping rela-
tionships are identical to the mapping relationships as
depicted in FIG. 5. For the sake of simplicity, it will not be
described in details here.

FIG. 8 illustrates a block diagram of an apparatus 800 for
transmitting an aperiodic uplink sounding reference signal
SRS for a carrier aggregation system according to one
embodiment of the present invention. The apparatus 800, for
example, may be a user equipment, or a device in the user
equipment. The user equipment, for example, may be a
mobile telephone, a portable computer, etc. The uplink sched-
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ule in the system comprises a 1-bit SRS request field and a
CIF field. The apparatus 800 comprises fourth pre-assigning
means 801, receiving means 802, and de-mapping means
803. The fourth pre-assigning means 801 is configured to
pre-assign mapping relationships between different values of
the SRS request field and of the CIF field in the uplink sched-
ule and a carrier aggregation parameter. The receiving means
802 is configured to receive uplink schedule. The de-mapping
means 803 is configured to de-map the received uplink sched-
ule based on the pre-assigned mapping relationships so as to
determine the carrier aggregation parameter used in transmit-
ting SRS.

The apparatus 800 may be configured to implement the
method as illustrated in FIG. 6, wherein the mapping rela-
tionships are identical to the mapping relationships as
depicted in FIG. 6. For the sake of simplicity, it will not be
described in details here.

According to the embodiments of the present invention,
key parameters in user-specific aperiodic SRS parameters or
a combination thereof are configured by using a limited-bit
SRS request field in an uplink schedule, so as to provide
flexibility for SRS configuration. Other user-specific aperi-
odic SRS parameters may be pre-assigned with fixed values,
or configured identically or differently with respect to each
CC by RRC signaling, or configured based on unused reserv-
ing states of other control fields in the uplink schedule.
Because the uplink schedule is L1/1.2 control signaling, its
executing speed is fast at a level of 1 ms, which is far higher
than the executing time of RRC signaling. Thus, the embodi-
ments of the present invention may quickly adjust the SRS
parameters and improve the SRS transmission flexibility.

The above has depicted the embodiments of the present
invention. However, the present invention is not limited to
specific methods and apparatuses. Those skilled in the art
may make various transformations or amendments within the
scope of the appended claims.

What is claimed is:

1. A method of dynamically triggering an aperiodic uplink
sounding reference signal SRS for a carrier aggregation sys-
tem, wherein an uplink schedule in the system comprises an
SRS request field, the method comprising:

pre-assigning mapping relationships between different
values of the SRS request field in the uplink schedule
and joint coding of a carrier aggregation parameter and
at least one user-specific SRS parameters, the carrier
aggregation parameter indicating one or more carrier
component;

determining the carrier aggregation parameter and the at
least one user-specific SRS parameter;

assigning values to the SRS request field in the uplink
schedule based on the pre-assigned mapping relation-
ships, the determined carrier aggregation parameter, and
the at least one user-specific SRS parameter; and

transmitting the uplink grant.

2. The method according to claim 1, wherein the at least
one user-specific SRS parameter is one or two of the follow-
ing parameters:

SRS time interval, SRS transmission comb offset amount,
SRS frequency domain hopping switch, cyclic shift
index offset amount.

3. The method according to claim 1, wherein the at least
one user-specific SRS parameter is SRS time interval, the
SRS request field is of 2 bits, and the four different values of
the SRS request field are mapped as follows, respectively:

no SRS triggering;

triggering one-shot SRS on one UL CC;

triggering multi-shot SRS on one UL CC;
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triggering one-shot SRS or multi-shot SRS on all or a

subset of configured multiple UL CCs.

4. The method according to claim 1, wherein the at least
one user-specific SRS parameter is SRS transmission comb
offset, the SRS request field is of 2 bits, and the four different
values of the SRS request field are mapped as follows, respec-
tively:

no SRS triggering;

triggering transmission of aperiodic SRS with one comb

offset amount on one UL CC;

triggering transmission of aperiodic SRS with another

comb offset that is different from the one comb offset on
one UL CC;

triggering transmission of aperiodic SRS with the one

comb offset or the another comb offset on all or a subset
of configured multiple UL CCs.

5. The method according to claim 1, wherein the at least
one user-specific SRS parameter is SRS frequency domain
hopping switch, the SRS request field is of 2 bits, and the four
different values of the SRS request field are mapped as fol-
lows, respectively:

no SRS triggering;

triggering aperiodic SRS with frequency domain hopping

on one UL CC;

triggering aperiodic SRS without frequency domain hop-

ping on one UL CC;

triggering aperiodic SRS with/without frequency domain

hopping on all or a subset of configured multiple UL
CCs.

6. The method according to claim 1, wherein the at least
one user-specific SRS parameter is SRS cyclic shift index CS
offset amount, the SRS request field is of 2 bits, and the four
different values of the SRS request field are mapped as fol-
lows, respectively:

no SRS triggering;

triggering aperiodic SRS with CS per RRC-configured CS

index on one UL CC;
triggering aperiodic SRS with CS being offset by one CS
offset amount per the RRC-configured CS index on one
UL CC;

triggering aperiodic SRS with CS per RRC-configured CS
index on all or a subset of configured multiple UL CCs or
triggering aperiodic SRS with CS being offset by one CS
offsetamount per the RRC-configured CS index on all or
a subset of configured multiple UL CCs.

7. The method according to claim 1, wherein the at least
one user-specific SRS parameter is SRS time interval and
SRS transmission comb offset amount, the SRS request field
is of 3 bits, and the eight different values of the SRS request
field are mapped as follows, respectively:

no SRS triggering;

triggering transmission of one-shot SRS with one comb

offset amount on one UL CC;

triggering transmission of one-shot SRS with another

comb offset amount that is different from the one comb
offset amount on one UL CC;

triggering transmission of multi-shot SRS with one comb

offset amount on one UL CC;

triggering transmission of multi-shot SRS with another

comb offset amount on one UL CC;

triggering one-shot SRS on all or a subset of configured

multiple UL CCs, wherein the comb offset amounts
corresponding to respective UL CCs conform to the
same amount configured by RRC signaling;

triggering one-shot SRS on all or a subset of configured

multiple UL CCs, wherein the comb offset amounts
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corresponding to respective UL CCs conform to differ-
ent amounts configured by RRC signaling, respectively;
triggering multi-shot SRS on all or a subset of configured
multiple UL CCs, wherein the comb offset amounts
5 corresponding to respective UL CCs conform to the
same amount/different amounts configured by RRC sig-
naling.
8. The method according to claim 1, wherein the at least
one user-specific SRS parameter is SRS cyclic shift index CS
o offset amount, the SRS request field is of 3 bits, and the eight
different values of the SRS request field are mapped as fol-
lows, respectively:
no SRS triggering;
triggering aperiodic SRS with CS being offset 0 per the
RRC-configured CS index on one UL CC;

triggering aperiodic SRS with CS being offset+2 per the
RRC-configured CS index on one UL CC;

triggering aperiodic SRS with CS being offset+4 per the
RRC-configured CS index on one UL CC;

triggering aperiodic SRS with CS being offset+6 per the
RRC-configured CS index on one UL CC;

triggering aperiodic SRS with CS being offset 0 per the
RRC-configured CS index on all or a subset of config-
ured multiple UL CCs;

triggering aperiodic SRS with CS being offset 2 per the

RRC-configured CS index on all or a subset of config-
ured multiple UL CCs;

triggering aperiodic SRS with CS being offset 4 per the

RRC-configured CS index on all or a subset of config-
ured multiple UL CCs.

9. A method of transmitting an aperiodic uplink sounding
reference signal SRS for a carrier aggregation system,
wherein an uplink schedule in the system comprises an SRS
request field, the method comprising:

pre-assigning mapping relationships between different

values of the SRS request field in the uplink schedule
and joint coding of a carrier aggregation parameter and
at least one user-specific SRS parameter, the carrier
aggregation parameter indicating one or more carrier
component;

receiving the uplink schedule;

de-mapping the SRS request field in the received uplink

schedule based on the pre-assigned mapping relation-
ships so as to determine the carrier aggregation param-
eter used in transmitting the SRS and the at least one
user-specific SRS parameter.

10. An apparatus for dynamically triggering an aperiodic
uplink sounding reference signal SRS for a carrier aggrega-
tion system, wherein an uplink schedule in the system com-
50 prises an SRS request field, the apparatus comprising:
one or more processors configured to:

pre-assign mapping relationships between different val-

ues of the SRS request field in the uplink grant and
joint coding of a carrier aggregation parameter and at
least one user-specific SRS parameter, the carrier
aggregation parameter indicating one or more carrier
component;

determine the carrier aggregation parameter and the at

least one user-specific SRS parameters;

assign a value to the SRS request field in the uplink grant

based on the pre-assigned mapping relationships, the
determined carrier aggregation parameter, and the at
least one user-specific SRS parameter, the carrier
aggregation parameter indicating one or more carrier
components; and
a first transmitter configured to transmit the uplink sched-
ule.
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11. An apparatus for transmitting an aperiodic uplink
sounding reference signal SRS for a carrier aggregation sys-
tem, wherein an uplink schedule in the system comprises an
SRS request field, the apparatus comprising:

one or more processors configured to pre-assign mapping

relationships between different values of the SRS
request field in the uplink schedule and joint coding of a
carrier aggregation parameter and at least one user-spe-
cific SRS parameter, the carrier aggregation parameter
indicating one or more carrier component;

a receiver configured to receive the uplink schedule;

wherein the one or more processors is further configured to

de-map the SRS request field in the received uplink
schedule based on the pre-assigned mapping relation-
ships so as to determine the carrier aggregation param-
eter used in transmitting the SRS and the at least one
user-specific SRS parameter.

12. A method of dynamically triggering an aperiodic
uplink sounding reference signal SRS for a carrier aggrega-
tion system, wherein an uplink schedule in the system com-
prises a 1-bit SRS request field and a carrier indicator CIF
field, the method comprising:

pre-assigning mapping relationships between different

values of the SRS request field and of the CIF field in the
uplink schedule and a carrier aggregation parameter, the
carrier aggregation parameter indicating one or more
carrier components;

determining the carrier aggregation parameter;

assigning a value to the SRS request field in the uplink

schedule based on the pre-assigned mapping relation-
ships and the determined carrier aggregation parameter;
transmitting the uplink schedule.

13. A method of transmitting an aperiodic uplink sounding
reference signal SRS for a carrier aggregation system,
wherein an uplink schedule in the system comprises a 1-bit
SRS request field and a CIF field, the method comprising:

pre-assigning mapping relationships between different

values of the SRS request field and of the CIF field in the
uplink schedule and a carrier aggregation parameter, the
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carrier aggregation parameter indicating one or more
carrier components;

receiving the uplink schedule;

de-mapping the received uplink schedule based on the

pre-assigned mapping relationships so as to determine
the carrier aggregation parameter used in transmitting
SRS.

14. An apparatus for dynamically triggering an aperiodic
uplink sounding reference signal SRS for a carrier aggrega-
tion system, wherein an uplink schedule in the system com-
prises a 1-bit SRS request field and a CIF field, the apparatus
comprising:

one or more processors configured to:

pre-assign mapping relationships between different val-
ues of the SRS request field and of the CIF field in the
uplink schedule and a carrier aggregation parameter,
the carrier aggregation parameter indicating one or
more carrier components;

determine the carrier aggregation parameter;

assign a value to the SRS request field in the uplink
schedule based on the pre-assigned mapping relation-
ships and the determined carrier aggregation param-
eter; and

a transmitter configured to transmit the uplink schedule.

15. An apparatus for transmitting an aperiodic uplink
sounding reference signal SRS for a carrier aggregation sys-
tem, wherein an uplink schedule in the system comprises a
1-bit SRS request field and a CIF field, the apparatus com-
prising:

one or more processors configured to pre-assign mapping

relationships between different values of the SRS
request field and of the CIF field in the uplink schedule
and a carrier aggregation parameter, the carrier aggre-
gation parameter indicating one or more carrier compo-
nents;

a receiver configured to receive the uplink schedule;

wherein the one or more processors is further configured to

de-map the received uplink schedule based on the pre-
assigned mapping relationships so as to determine the
carrier aggregation parameter used in transmitting SRS.
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